AMANUIN

S +INDUSTRIAL
"~ ESTATE

LINETEDULNYULATDINDIATIZN




maagUTenMsiendnsdeuiituatugnisweiedioiiudeting
= o 3 = = v
namAsealionmainganmiimsnagusensionssnsseuifisuaugndasuenisliafivinedng

oA w : v
LLazLﬂimaJam‘:mmmmwﬁm'maau

SBHSHITR

7] = - . (]
GEERH Bz D ]

d =r =
wiaslionsraiasiey

= o o«
taRiagla

] E:
IaiAIBdda

. QAR IMA U IEIMA
TSP

High Volurme Air Sarnpler
No. B15, B39, B23, RO

Digital Balance

PMio

High Volume PMyp Air Sampler
No. B08, BOT, B12, R15

Digitat Balance

Nitrogen dioxide

High Volume NO; Air Sarmnpter
No, BO1, B10, B13, B14

NOz Analyzer No. BO1, B10, B13, B14

Sulfur dioxide High Volume SO, Air Sampler S0. Analyzer No. BO1, B10, B13, B14
No. B01, B08, RO5, RO8
. srAuEnq
seduBesluvssend

Legq 1 hr, Leq 28 hr, Log 5 min,
Lg[) 5 min, Ldn; Eomax B01E |-90

Acoustic Calibrator
Sound tevel Meter ACO No. B0,
B02,B07, BO8

. f}mmwﬁﬂ
Temperature - Thernometer
Color - Spectrophotometer
pH - pH Meter
Turbidity - Turbidity Meter

Totat Solids

Digital Balance

Total Suspended Solids

Digital Balance

Total Dissolved Solids

Digital Balance

80Ds - BOD Analyzer

oD - COD Reactor

TKN - Kieldahl Bleck Digestion
Free Chiorine - Spectrophotometer
Cyanide - Spectrophotometer
Grease & Qil Digital Balance
Nitrate - Spectrophotometer
Fluoride - Spectrophotometer
Ammonia-Niteogen - Spectrophotometer
Phenols - Spectrophotometer
Formaldehyde - Spectrophotometer
Sulfate - Digital Balance

Cyanide as Hydrogen Cyanide

Spectrophotometer

fp/F025/24 AR M sTnugRaIRTIN wagnmea Geexdiiums)

UiEW lad Bufinius odnn SFRAWWMAY-JUN/F1,.DOCX.




19N aqﬂswmsmnmimsﬁau I.“AE]UH‘Z!‘]SJQHF\'EN“UEN Lﬂiﬂﬁﬂﬁ)tﬂﬂﬂ’&ﬂﬁl’!\‘l
%Lﬁukﬂ’iﬁ]\i3-1'9]Wi’)ﬁ!’}lﬂﬂﬂéﬂ’lwu']Wﬁ"!\‘lﬁ'iU'S']Bﬂ’l'iLE)ﬂﬂ'liﬂ’l‘iﬁﬂUL‘I’Iﬂ‘llﬂ’l'l%mﬂﬁl‘élﬂ?]aﬂ Lﬂ'iﬂ%li]m‘t]ﬂ'.laﬂ’!\?
Ltavmsmuamwmqmmwﬁamﬂaau

. wiaafiatfiufoth Snafionsavinsedt
UMV Forndaaile Towndesdle
3. qunih (o)
Arsenic - AAS
Seleniurm - AAS
Barium - P
Cadmium - KP
- AAS
Copper - Ice
- AAS
Total Iron - P
Manganese - P
- AAS
Zinc - iIcP
- AAS
Nicket - IcP
- AAS
Lead - ICP
- AAS
Mercury - AAS
Silver - icP
Fluoride - Spectrophotometer
Hexavalent Chromiurn - Spectrophotometer
Total Coliform Bacteria - Incubator
Fecal Coliform Bacteria - Incubator
Total Organochlorine Pesticides - Incubater
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High Velume Air Sampler Calibration Report

Calibration Methad : Multipoint Orlfice Flow Transfer Standard Model ; TE 56254 SN 3611

Calibration Data

High Velume Air Sampler Dals Calibration Data
Recorder No. Blywer No. Date Actoat Flowrate (nafmin) R
BO1 BO1 1040572024 y = 1,153x-1.686 1.000
B0O2 BO2 06/05/2024 y = 1,118x+2.38% 0.999
BO3 BO3 Q8/05/2024 y=1.188x-5.422 1.000
Bo4 BO4 0770572024 y = 1.263x-5.863 0.999
BOS5 BOS 0770672024 y =1.,285x-7.057 0,999
BO6 BG8 09/05/2024 y = 1.213x-4.808 0.997
BO7 BOT 07/05/2024 y = 1,193x-4.616 0.998
BO8 BOSB 07/0572024 y = 1.207x-4.482 0.998
BGO BO9 06/05/2024 y = 1.216x-4.633 1.000
B10O B10 01705/2024 y = LIT0x-0.807 1.000
Bi Bi1 07/06/2024 y # 1.136x-1.268 0.999
B12 B12 0770572024 y = 1.211x-4.879 0.997
B13 B13 07/06/2024 y = 1.237x-4.608 1.000
B14 Bl4 0670572024 y = 1.252%-5.906 0.988
B15 Bib 09870572024 y=1.192x-2.587 0.998
B16 B16 06/06/2024 y = 1,133x-0.425 0.996
B1% B17 06/05/2024 y = 1.250x~4.910 0.997
Bi8 B18 06/05/2024 y = 1.181x-4.244 0.9298
B18 B19 08/05/2024 y = 1,246%-8.218 0.959
B20 B20 08/05/2024 y=1.218x-4.223 0,999
B21 B21 08/05/2024 y = 1.189x-4.448 0,998
B22 B22 09/05/2024 y=1,195x-6.205 0.999
B2a B23 06/05/2024 y = 1.247x-5,187 0,998
B24 B24 09/05/2024 y = 1.167x-1.861 0.998
B2§ B26 01/05/2024 y = 1.079x+1.324 1.000
B26 B26 07/05/2024 y = 1,204x-3.730 0.997
B27 B27 07/05/2024 y = 1.140x-2.924 0.999
B28 B28 07/05/2024 y = 1.220x-7.484 0.999
B29 B28 07/056/2024 ¢ =1.215x-3.7638 1.000
B30 B30 1070572024 y=1,198x-3,745 0.998
B31 Ba1 10/05/2024 y = 1.209x-4.851 1.000
B32 B32 10/05/2024 y = 1.186x-0.772 0.9%8
B33 B33 10/05/2024 y = 1.237x-4.394 0,997
B34 Bi4 10/05/2024 y = 1.191x-4.72% 0.989

Calibrafed by :

A Danghosn

(Mr.Adul Dangklom)

Approved hy ¢

\\ (Mr. Peera Detudom)
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High Volume Air Sampler Calibration Report

CaHbratien Method : Muttipolat Orifice Flow Trunsfer Standard iodel : TE 50254 §/N 3611
Culibration Data
High Yolume Afr Sminpler Data Calibration Dala
Recorder No, Blower No. Date Actual Flowrate (¢ /min) R’
B35 Bas 0670572024 y =1.193x-4,091 0.999
B38 Bas 10/05/2024 ¥y~ 1.172x~8.010 0.998
Ba7 B37 06706572024 y=1.212x-2.588 1.006G
B38 D38 08/05/2024 y=1.187x-3.844 0.997
B3g Bag 06/05/2024 ¥y =1.178x-0.811 0.989
B40 B40 0670672024 y = 1.221x~5.480 0.998
B41 B41 0670572024 ¥y =1.219x-4.443 0.997
B42 B42 07705672024 y=1.167x-2.748 0.997
B43 B43 07/05/2024 y=1.161x-0.034 0.999
Bd4 B44 0770672024 y =1,249x-4.278 4.999
RO1 RO1 07/05/2024 ¥ = 1.183x-4.631 0.997
Ro2 RO2 07/05,2024 y = 1.237x-5.919 0.998
RO3 RO3 07/05/2024 y = 1.234x-7.377 1.000
RO4 RO4 10/05,2024 y = 1.250x-6.680 0.99¢6
RO5 ROS 10/05/2024 ¥~ 1.176x-4.403 0.959
RO6 ROB 06/05/,2024 y = 1.195x~4.419 0.999
ROY? RO7 08/05/2024 ¥y = 1.081x+1.385 0.999
RO8 RO8 06/05/2024 ¥y = 1.169x-1.426 0.999
RO9 RO9 08/05/2024 ¥y = 1.150x~0.930 0.998
R10 R10 06/05/2024 ¥ = 1.246x-6.734 .999
R11 R11 06s05/2024 ¥y = 1171x-2.038 0.999
R12 R12 1070672024 y = 1.149x-3.415 0.998
R13 RI3 10/056/,2024 y=1.188x-3.158 0.99%9
R14 R14 10/05/2024 y = 1.236x-4.390 1.000
R156 R1§ 08/05/,2024 Y= 1229x-T7.704 0.9938
Ri6 Ris 06/05/2024 y = 1.242x-7,570 0.998
R17 RY7 07/05/2024 y = 1.211x-5.039 0.998
R18 R18 07/056/2024 y = 1.226x~5.530 0.939
R19 R19 07/05/2024 y = 1,185x-4.311 0.999
R20 R20 09/05/2024 y=1.193x-4,417 1.000

Callbrated by :

m_ ; bﬁh&“@ﬂ

(Mr,Adut Pangktom)

Approved by :

{Mr, Peera Detudom)
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High Volume PM=-10 Alr Sampler Calibration Report

Calibretlon Method : Muofltipoint Orifice Flow Transfer Standard Madel : TE 50254 S/ £ 3611
Calibration Data
High Volume PM~-10 Daia Calibration Data
Recorder No. Blower No. Bate Aclual Flowrale (f!jlmln} R

BO1 BO1 10/05/2024 y = 1,208x-2.196 0,999
BO2 Bo2 06/05/2024 ¥y = 1,126x+0.624 0.999
B03 BO3 06/05/2024 y = 1.220x-3.054 0.999
BO4 BO4 06/06/2024 y = 1.179x-3.520 0.999
BO& BO5 08/056/2024 y = 1,194%-4,066 0,998
BOS BOS 09/06/2024 y=1.211x-4.805 0.99%
BO7 BO7 06/05/2024 y = 1.194x~4.481 0.998
Bos BOB 08/05/2024 y =1,199x-2,209 0.999
BG9 BO9 06/05/2024 y = 1.229x-86.309 0.599
B1G B10 07/05/2024 y = 1,205x-3.745 0.5%9
B11 Bl11 10/05/2024 y = 1.243x-4.611 0.998
B12 B12 01/05/2024 y = 1.235x-5.1098 0.999
B13 B13 07/05/2024 y = 1.216x-4.616 0.999
Bi4 Bi4 06/05/2024 y = 1.206x-2.674 0.999
B15 Bla 09/05/2024 y = 1.192x~1.864 0.999
B16 B16 0770572024 y = 1.188x-0.408 1.000
B17 BL7 06/05/2024 y = 1.215x-4.3R1 0.949¢
B1i8 B18 10/05/2024 y = 1.221x-4.368 0.998
B19 B19 08/056/2024 y = 1.226x-4.263 0.999
Bac B29 0770572024 y = 1.236x-5.880 0.997
B21 B21 07/05/2024 y = 1,146x+0.383 0.998
B22 BZ22 08/0572024 y = 1,804%~1,983 0,998
B23 B23 07/0572024 y = 1.201x-3,388 0.999
B4 B24 08/05/2024 y = 1,155x-1.602 0.999
B25 B25 07/05/2024 y = 1.224x-5.057 0.998
B26 B26 06/05/2024 y = 1.188x-3.804 0.998
B27 B27 07/05/2024 y = 1.168x-4.018 0.998
B28 B28 07/06/2024 y = 1.197x-5.298 0.999
B29 B2G 07/06/2024 y = 1.206x-4.662 0.999
B3G B30 07/05/2024 y = 1.181x-2.375 0.998
B3l B31 0870572024 ¥y = 1.160x+0,847 0.999
B3z B32 08/05/2024 y = 1.223x-4,126 0,098
B33 B33 08/05/2024 y = 1.184x-1.778 0.999
B34 B34 0740572024 y = 1.220x-3.128 0.998

Calibraled by !

{Mr.Adul Dangkiony)

Approved by !

(Mr. Peern  Detudom)
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High Volume PM~-10 Air Sampler Calibration Report

Calibration Method ¢ Multipaint Orifice Flow Transfer Standard Model ;' TE 30254 SN 1 3611
Calibration Data
High Volume PM-10 Data Calibration Data
Recarder No. Bilovwer No, Date Aclual Flowrate (rtjlm!n) 'y

RO1 RO1 086/05/2024 y = 1.174x-4.049 0.999
ROZ RO2 06/05/2024 y = 1.205x-8.681 0.998
RO3 RO3 07/056/2024 y = 1.235x-6.580 0.298
RO4 RO4 10/0572024 ¥y = 1.1656x-5.072 0.998
RO5 RO5 10/05/,2024 y=1.2112-6.165 0.987
RO8 RoO8& 06/05/2024 ¥y =1.2038x-3.045 0.998
ROT RO7 06/05/2024 ¥y = 1.195x-3.082 0,997
ROB RO8 06/05/2024 ¥y = 1.220x-5.593 0.999
ROS ROS 06/06/2024 ¥y = 1.223x-4.948 0.997
RiC R10 08/05/2024 y = 1.169x-3.241 0.699
RI11 R11 07/05/2024 y » 1.228x-2.749 0.987
R12 R12 10/05/2024 ¥y = 1.226x~6.607 0.896
R13 R13 - 09/05/2024 ¥y = 1.154x-1.960 3.998
R14 Ri4 08/06/2024 y = 1.206x-4.415 0.998
R1§ R15 06/05/2024 y = 1.199x-3.887 0.998
R16 R16 06s05/2024 y = 1,168x-3.045 0,998
R17 R17 0670572024 y = L.140x-0.567 0.997
Ri8 R18 06/05/2024 y = 1.166x-3.692 0.998
Rig R1g 06/05/2024 y = 1.157x-0.982 0.999
R20 R20 06705/2024 y = 1L.177x-5,526 1.000

Calibrated by !

MM Duyghlon

(Mr.Adul Dangklom)

Approved by :

\ {Mr. Peera  Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 31 May 2024 BRAND : APl MODEL : 2004
NO. NOX-801 SERIAL NO., 2368
Calibrator (Dilution System)
Brand : APl Model 2760
Last Cal. Date : 08 August 2023 Serial No. 1 911
Reference Standard Gas
Standard Gas + Nitric Oxide (NO) Cylinder No. : ABDT265V
Certified Date : 05 January 2023 i Expired Date : 05 January 2026 Cylinder Cone, : 488 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 245 *C % RH 49
CALIBRATION SETTING
Span initial Reading (Before Adj.),PPB final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9%6DIf Analyzer Response Slope
Zeio ] -0.10 - 0 -
NO Span 400 399.7 -0.075 400.0 1005
NO, Span 400 399.9 -0.025 400.0 1.009
AP Model 200A NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 FPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 510 c¢/min 500 = 50
OZONE FLOW 79 cc/min 80+ 15
PMT 103.2 my -20- 150
AZERO 94.1 my -20 - 150
HYPS 672 4 420 - 900 constant
RCELL TEMP 50.4 % 501
BOX TEMP 29.2 °c 8-48
PMT TEMP 7.1 °c 742
MOLY TEMP 315.2 % 31545
RCELL PRESS 84 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 287 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 £PB 20- 20,000
NO Slope 1.005 - 10403
NO Stope 1.609 - 10103
NO Offset 12 my -20 to +150
NO,, Offset 08 mv -20 to 150
Stability at Zero 0.1 PP8 <0.2
Stabiliity at Span 0.2 pP8 < 2 ppb @ 400 ppb span gas
[
Calibrated by m‘&‘ b Y k\ Om Approved by

{ddr.Adul Dangklom)

\ {Mr.Peera Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE ; 31 May 2024 BRAND : APl MODEL ; 200€
NO. NOX-B10 SERIAL NO, 4465
Calibrator (Dilution System)
| 8rand : APY Model : 700
Last Cal. Date : 08 August 2023 Serial No, L9111
Reference Standard Gas
Standard Gas : Nitrle Oxide (NO) Cylinder No, : AQOT265V
Certified Date : 05 January 2023 I Expired Date : 05 January 2026 Cylinder Conc, ; 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 245 °C % RH a9
CALIBRATION SETTING
Span Initial Reading (Before Adj.},PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96Dif Analyzer Response Stope
Zerc ¢ 0.11 - 0 -
NO Span 400 399.9 -0.025 400.0 1.007
NO, Span 400 400.1 0025 400.0 1011

APl Model 200E NO, Analyzer Check List

Test Vatues Observed Value Units Nermninal Range
RANGE 500 PPB 300 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 507 ce/min 500 « 50
QZONE FLOW 78 co/min 80z 15
PMT 1034 my -20- 150
AZERO 94.2 my -20 - 150
HVPS 670 A 420 - 900 constant
RCELL TEMP 503 °c 5041
BOX TEMP 29,0 °c 8-48
PMT TEMP 7.4 % 7:2
MOLY TEMP 314.8 % 31545
RCELL PRESS 8.2 iN-He-A 2 - 10 constant.
SAMPLE PRESS 285 [N-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NO, Span Conc 400 PPB 20 - 20,000
NO Slope 1.007 - 1003
NO,, Stope 1,014 - 1,0:03
NO Offset t.5 mv -20 to +150
NO, Offset 0.9 my -20 to 150
Stability at Zero 0.1 PPB <02
Stabitity at Span 0.2 PPB < 2 ppb @ 400 ppb span eas

Calibrated by

Adul Dﬂn@k\o m

{Mr.Adul Dangklom)

Approved by

\l {Mr.Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER
DATE : 31 May 2024 BRAND : APl MODEL ; 200A
NO. NOX-B13 SERIAL NO. 1983
Calibrator (Dilution System)
Brand : AP Model : 700
Last Cal. Date : 08 August 2023 Serial No. 911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO} Cylinder No. ; AGOT7265Y
Certified Date : 05 January 2023 | Expired Date : 05 January 2026 Cylinder Conc. : 48.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24,5 °C % RH 49
CALIBRATION SETTING
Span initial Reading (Before Adj.),PPB Final Reading (After Ad].},PPB
Set Point Expected Concentration Analyzer Response %Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
NG Span 400 400,1 0.025 400.0 1.008
NO,, Span 400 400.2 0.050 4000 1.012
APl Modet 200E NO, Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 509 ce/min 500 1 50
OZONE FLOW 79 ce/min 8015
PMT 103.0 mV -20 - 150
AZERO 93.8 my -20- 150
HVPS 669 A 423 - 900 constant
RCELL TEMP 505 °c 502 1
BOX TEMP 294 °c 8-48
PMT TEMP 7.2 °c 722
MOLY TEMP 314.7 °c 315+ 5
RCELL PRESS 83 iN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Conc 460 P8 20 - 20,000
NOy Span Conc a0 PPB 20 - 20,000
NO Slope 1.008 - 10:03
NO, Stope 1.012 - 1.0:03
NO Offset 1.6 my -20 to +150
NO, Offset 1.0 mV -20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

Adwk Danaklem

(Mr.Adul Dangkton\d

Approved by

\) {Mr.Peera Detudom)
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO, ANALYZER

DATE : 31 May 2024 BRAND : AP MODEL : 200A
NO, NOX-B14 SERIAL NO. 212
Calibrator (Dilution System)
Brand 1 API Model : 700
Last Cal. Date : 08 August 2023 Serial No, 1911
Reference Standard Gas
Standard Gas : Nitric Oxide {NO) Cylinder No. : AOT7265V
Certified Date : 05 January 2023 | Expired Date : 05 January 2026 | Cylinder Conc. : 48.8 ppm
CALIBRATING CONDITION
Pressure on mmbar Temp. 245 °C % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),Fr8
Set Point Expected Concentration Analyzer Response %0if Analyzer Response Slope
Zeto 0 0.11 - 0 -
NG Span 400 400.1 0.025 £00.0 1.010
NO, Span 400 4003 0.075 400.0 1014
APl Model 200A NOy Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 511 cc/min 500 1 50
OZONE FLOW 79 cc/min 80+ 15
PMT 1033 v =20 - 150
AZERO 93.9 mv -20 - 150
HVPS 674 v 420 - 900 constant
RCELL TEMP 502 % 50+1
BOX TEMP 29,1 °c 8-48
PMT TEMP 7.3 °c 7,2
MOLY TEMP 3154 °c 31545
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Conc 400 Pra 20 - 20,000
NOy Span Conc 400 PP 20 - 20,600
NO Stope 1.010 - 1.0:03
NO, Stope 1.014 - 1003
NO Offset 1.7 my -20 to +150
NOy, Offset 1.0 my 20 to 150
Stability at Zero 0.1 PPB <02
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
Calibrated by A’JW\ Dﬂnqv_\om Approved by ~

{Mr.AduL Dangklor)\'f

\) {Mr.Peera Detudorn)
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% b T A A
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CALIBRATION REPORT
SO, FLUORESCENT ANALYZER
DATE : 31 May 2024 BRAND : AP MODEL : 100A
NO. 50,-B01 SERIAL NO. 1749
Calibrater {Dilution System)
Brand : APl Model 110
Last Cal, Date : 08 August 2023 Serial No. 1911
Refergnce Standard Gas
Standard Gas : Sulphur Dioxide (S0,) Cylinder No. : ADDB14SK:
Certified Date : 21 June 2021 | Expired Date : 21 June 2029 Cylinder Conc, : 9.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 245 °C % RH 49
CALIBRATION SETTING
Span Initial Reading {8efore Adj.),PPB Finat Reading {After Adj.),PPB
Set Point Expected Concentration { Analyzer Response %6Dif Anatyzer Response Slope
Zero 0 0.10 0 -
S0, Span 400.0 400.1 0.025 400.0 1.010
APl Model 100A S0, Analyzer Check list
Test Vatues Chbserved Value Units Nominal Range
RANGE 500 PeB 0-500
SAMPLE PRESS 28.5 in-He 25-35
SAMPLE FLOW 657 c/min 650 + 10%
PMT 1033 my -20-150 with Zera Air
LV LAMP 30447 my 1000-4500
STR.LGT 61.4 PPB <100
DRK PMT 63.0 my -50 - 200
DRK LMP 51.7 my -50 - 200
HVPS 670 v 550-900 constant
oCpPs 2522 my 2500 2 200
RCELL TEMP 50.1 T 5021
BOX TEMP 293 *C 5-40
PMT TEMP 1.5 °C 71220
5Q, Span Conc 400 pP8 20-20,060
SO, Slope 1,010 10« 03
S0, Offset 219 v <250
Stability at Zero 01 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading {above 50 ppb}

Calibiated by ;

Lol Dangiclo

{Mr.Adut Dangklom}

Approved by :

\ {Mr.Peera Detudom)




udey 104,104, naudady wadld i

)
3 £ 8.P.S. CONSULTING SERVICE CO., LTD.
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"?:-0, -%\\‘9 7 Sol Phaholyothin 24, Phahalyolhln fid., Jostpel, Chaluchak, Bangkok 10900
- A

Tel 1 {662) 839-4370-72 Pt : {662) 5134221, E-mail 3 sadprapsronooin._ waw.spstonsom

CALIBRATION REPORT
S0, FLUORESCENT ANALYZER

DATE : 31 May 2024 BRAND ; AP MODEL : 100A
NO, 50,-B08 SERIAL NO. 1003
Calibrator (Dllutlon System)
Brand : AP} Model 1 700
Last Cal Date : 08 August 2023 Serial No, 1914
Reference Standard Gas
Standard Gas : Sulphur Dioxide {S0,) Cylinder No. : ADOB14SK
Certified Date : 21 June 2021 | Expited Date : 21 June 2029 Cylinder Cone, : 49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mrabar Temp. 24.5 °C % RH 49
CALIBRATION SETTING
Span Initial Reading (Before Ad].),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration | Analyzer Response 28Dif Analyzer Response Slope
Zero 0 0.10 - 0 -
50, Span 400.0 399.7 -0.075 400.0 1.006
APl Model 100A SO, Analyzer Check Uist
Test Values Qbserved Value Units Nominal Range
RANGE 500 PPB 0-500
SAMPLE PRESS 284 in-He 25-35
SAMPLE FLOW 660 cc/min 650 + 109%
PMT 103.2 my -20-150 with Zero Air
UV LAMP 3035.4 my 1000-4900
STR. LGT 61.6 PrB <100
DRK PMT 63.1 mv -50 - 200
ORK LMP 58.0 my -50 - 200
HVPS 669 v 550-900 constant
DCPS 2516 my 2500 » 200
RCELL TEMP 50.3 C 50:1
BOX TEMP 29.1 ° 540
PMT TEMP 74 °C 7:20
SO, Span Conc 400 PPB 20-20,000
50, Slope 1.005 - 1003
50, Offset 217 my <250
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading {above 50 ppb)
Calibrated by : Arlu.\ DGH‘QH om Approved by : ;

Mr.Adul Dangktorn)

h (Mr.Peera Detudom)
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is S1o® 7 Sei Phatolyoihia 24, Phaholyolbla Rd.. Jompal, Shafuchak, Baagkok 10300
2 Az Fed 2 (662) 939-4370-7% Fox : (662) 5134221, Emal 1 szlefrpstoncom. W spongom
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CALIBRATION REPORT
50, FLUORESCENT ANALYZER

DATE : 31 May 2024 BRAND : APl MODEL : $00E

NO. SO,-R05 SERIAL NO. 3490

Callbrator (Dllutlon System)

Brand 1 AP Madel ;00
Last Cal. Date : 08 August 2023 Serial No, ;911
Reference Standard Gas
Standard Gas : Sulphur Dioxide {S0,) Cylinder No. 1 AQD8145K
Certified Date : 21 June 2021 | Expired Date : 21 June 2029 Cylinder Conc, :49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 245 °C % RH a9

CALIBRATION SETTING

Span Initial Reading {Before Adj.},PPB Final Reading {(After Adj.),PPB
Set Point Expected Concentration | Analyzet Response ' 960if Analyzer Respanse Slope
Zero 0 0.11 - 0 -
SO, Span 400.0 400.2 0.050 4000 1.0i2
APl Model 100E SO, Analyzer Check Hst

Test Values Observed Value Units Nominal Range

RANGE 500 pPB 0-500

SAMPLE PRESS 28,6 InHg 25-35

SAMPLE FLOW 655 cc/min 650 + 10%

PMT 103.6 my -20-150 with Zero Air

UV LAMP 30128 my 1000-4900

STR LGT 617 PPB <100

DRK PMT 633 mv -50 - 200

DRK LmP 51.9 v -50 - 200

HVPS 613 \ 550-900 constant

DCPS . 2518 my 2500 + 200

RCELL TEMP 50.5 C 50+ §

BOX TEMP 254 'C 5-40

PMT TEMP 7.2 °C 7:20

50, Span Conc 400 PPB 20-20,000

50, Slope 1.012 . 10103

50, Offset 221 my <250

Stability at Zero 01 PPB <0.2

Stabitity at Span 0.2 PPB 0.596 of reading (above 50 ppb)

catbrated by Adu!_Danalclom Approved by ’WL
J
™

(Mr.Adul Dangkiom) tPecra Detudom)
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CALIBRATION REPORT
50, FLUORESCENT ANALYZER
DATE : 31 May 2024 BRAND : TELEDYNE MODEL : TML-60
NO, S0,-R08 SERIAL NO. TR531064
Calibrator (Dilution Systern})
Brand : AP Model 700
Last Cal. Date 1 08 August 2023 Serial No, ;o
Reference Standard Gas
Standard Gas : Sulphur Dioxide (S0,) Cylinder No, : AG08145K
Certified Date 21 June 2021 I Explred Date 1 21 June 2029 Cylinder Conc. : 49.8 ppm
CALIBRATING CONDITION
Pressure 1011 mmbar Temp, 24.5 °C % RH 49
CALIBRATION SETTING
Span Initial Reading (Before AdL),PPB Finat Reading (After Adj.),PPB
Set Point Expected Concentration | Analyzer Response Yoif Analyzer Response Slope
Zero 0 -0.10 0 -
SO, Span 400.0 399.9 -0.025 400.0 1.008
' APl Model TML-60 SO, Analyzer Check Ust
Test Values Observed Vatue Units Nominal Range
RANGE 500 FPB 0-50G
SAMPLE PRESS 28,7 in-Hg 25-35
SAMPLE FLOW 658 cc/min 650 2 10%
PMT 1031 mv -20-150 with Zero Air
UV LAMP 3019.6 my 1000-4500
STR. LGT 61.9 PPB <100
DRK PMT 63.4 my -50- 200
DRK LMP 58.1 my -50 - 200
HVPS 675 v 550-900 constant
DCPS 2527 mv 2500 » 200
RCELL TEMP 50.2 °C 50«1
BOX TEMP 2485 °C 540
PMT TEMP 73 C 720
$0, Span Conc 400 PPB 20-20,000
50, Slope 1.008 1.0:03
50, Offset 220 myV <250
Stabllity at Zero 01 PPB <0.2
Stability at Span 0.2 PPB 0.5% of reading (above 50 ppb)
Calibrated by A’du | Don qk\om Approved by :

{Mr.Adul Dangklon}f

{Mr.Peera Detudom)
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A<TISTR CALIBRATION 0037

NSC-TISI-TIS 17025

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Regquest No. 21-67/0304 ' MTC No. EEL. BP. 110/0267

CALIBRATION CERTIFICATE

Submitted by : §.P.8.Consulting Service Co.,Ltd.

Address : 7 Soi Phaholyothin 24, Phaholyothin Road, J Bangkok 10900.

Calibrated at : Electrical and Electronic Standards L Testing Service Cenire.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., M

Instroment Calibrated :

Description : Acoustic Calibrator

Manufacturer : Cirrus
Meodel : CR:515 00) kPa
Serial No. : 92002

Standards used : 1, Digital Fuiicti
2, Measuring Ainplifier Bruel&Kjaer:
3. Programmable Attenuator Tamagawa TPA-303A S

7. Condenser Micropho
Calibration Procedure; CP-102-04 based on [EC 60942-2003, The sound

measured by standard microphone using an insert voltage

This instrument has been calibrated against standards maintained-at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

measured values only. " E
Date of Receipt 1 22 Feb, 2024

Pate of Calibration 1 5 Mar. 2024 1 fzuj

The results relate only to the items tested/catibrated or value assigned.
Advertising the Report/Certificate and publicity of the resulls except In full are prohibited unless wiitten permisston is obtained from the govemor of TISTR.

FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khiong Ha, Amphoe Khtong Luang  Sof 1€, Bangpoo Industrial £state, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthant 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thalland
Tel. (66) 0 2577 9000 Tel. {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) G 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66) 0 2579 8592

E-mall : surmpai@tistr.orth Websitemawtistrorth  E-mail : mic@tistrorth E-mall : sumalee@tistrorth



o)

| ITSTR . NG
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLQGICAL RESEARCH (TISTR)
Reguest No. 21-67/0304 MTC No. EEL. BP, 110/0267

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Qutput in dB re 20Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressuré Le

Standard Microphone Measured Sound Pressure ‘olerance limit

Type 42:2003 Class 1

1/2 inch Bruel&Kjaer 41 80

Standard Microphone

Type
1/2 inch Bruel&Kjaer 4180}

Standard Microphone
Type

1/2 inch Bruel&Kjaer 4180

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was no

Calibrated by :
e A . am
Eieéiﬁéﬁl and Ei:'?,.‘!ei:tro‘xz12.:i£c Stail.i:lards Laboratory
Date of Calibration ¢ 5 Mar, 2024 Industriat Metrology and Testing Service Centre
Date of Issue : 6 Mar., 2024 Ref': 2011267022200795002

End of Certificate 212

The results relate only to the items tested/catibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except In full are prohibited unless written permission is obtalned from the governor of TISTA.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khtong Luang,  Soi 1€, Bangpoo industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thatand  Thailand

Tel. {66) 0 2577 9000 Tel. (66} 0 2323 1672-80 ext, 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail ; rumpai@tistrorth Websitesmaw tistrorth  E-mail : mitc@tistr.orth E-mait : sumalee@tistror.th
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Nolse B_266/24
Sound Level Meter Calibration Report
Acoustlc Callbrator Data

Brand | CIRRUS | Number [ AC-CRO1/63 |

Model | CR515 I Serial No. [ 92002 |

Calibration Range | 94 dB, 1000 Hz | Last Callbration | 05 March 2024 |

Due Date { 05 March 2025 |
Callbration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No, Brand Model Serial No. Date
Before Adjustment After Adjustment
CR-BO7 Cirrus CR1618 G301167 25 June 2024 94.0 94.0
CR-B03 Clrrus CR1618 G301397 25 june 2024 93,9 94.0
Acoustic Certified Value : Thaltand Institute of Scientific and Technological Research
94.04 + 0,10 dB
(TISTR)

Calibeated by : AG{U ’ DG} nak l{)h} Approved by :

{Mr. Adut Dé’ngk{om) ‘ {Mr. Peera  Detudom)
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'Q}a _hég; 7 Sol Phaholyoihin 24, Praholyethln Rd., Jompol, Chatuchak, Bangkek 10300
% Agutt Tel £ (662) 939437072, Faxt : (662) 5134231, -t sale @epaon.com. v Spscon.com

Nolse B_209/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand [ CIRRUS | Number | AC-CRO1/63 |
Model | CR515 | Serfal No. ! 92002 |
Calibration Range | 94 dB, 1000 Hz [ Last Callbration | 05 March 2024 I

Oue Date | 05 March 2025 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serlal No. Date
Before Adjustment After Adjustment
CR-BO Cirrus CR161B 301393 28 May 2024 94.0 4.0
CR-B02 Cirrus CR16IB Q301157 28 May 2024 94.0 94.0
Acoustic Certified Value : Thalland Institute of Scientific and Technological Research
94.04 £ 0.10 dB
(TISTR)
Calibrated by : AdU ] Dﬁﬂf] I( !3 Py Approved by :

{Mr. Adut D’angklom ) \l {Mr. Pecra  Detudom)
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Certificate No., : 67-400037-2 Page : 1of2

Submitted by : 8. P. 8 Consulting Service Co.,Lid.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Therimnometer
Manufacturer : SK Model : N/A
Range : 0°Cto 100°C Resolution ¢ | °C
Serial No. :  N/A Immersion : Total
1D No. : TM21/59
Environment : Ambient Temperature : (23 + 2y "C
-Relgtiye Humidity
Line Vol

20+ 22) VAC

Date of Recelvé 23 January 3024
Date of Calibraiion @ 03 Febroary 2024
03 February 2024

Date of Issue
Calibrated by

Chortip Samchusri

Calibration Metho ison:techniqiie CAL-M4001
based on ASTM E77-07 by coiﬁparcd with PRT in the liquid bath at the constant controlled temnperature,

This iqs,lfiimcnl wag ealibrated by In-house method corh

The temperature scale used was based on I'TS-90

Reference Standard Instruments @ This certification is traceable to the International System of Units
1, Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No, Cert. No. Due Date Traceability

440003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

400004 231866 01 Jun 2025 National Institule of Metrology Thailand (NIMT)

Approved by : s

( Surachai Promthong )

Laboratory Manager

- ~The Uncertaintics are Tor a confidence probability of approx




Certificate of Calibration

Certificate No. :  67-400037-2 Page : 20f 2

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Goud
Function : Temperature measurement

Ice point ¢heck : UUC* reading 0 " C Standard reading 0.4336 "C

Standard Reading] UUC Reading Correction Uncertainty
(°C) ("Cc) ("C) (£"C)
20.5609 20 0.6 .31

Remark
UUC : Unit Under Catibration

This result of calibration was found accurate as shown on date and place of calibration only,
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximatcly 95%

-olko -




Tel.0-2435-8800 - Fax.0-2433-1679 e-mall:cal-center@sithiphor.com_hitpy//wwwisithiphorn.com

SITHIPORN ASSOCIATES CO,LID.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumruy, Bangplud Bangkok 10700 THAILAND. Nsc-'ni-'ns 175,5

CALIBRATION 0394

Cert. No. : SP23016
Pages :10f3

Calibration Certificate

Equipment :

Manufacturer :
Model :
Serial N
D No.: SP03/58
Calib WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

S.P.S. CONSULTING SERVICE CO,; LTD.
7 SOI PHAHOLYOTHIN 24, PHAHOLYO
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND.

ORGANIC LABORATORY 1V

Ambient Temp
Relative Humidi

Received Date :

Calibration Date ; 30 AUGUST 2023
Date of Issue : 31 AUGUST 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by : / W"/

( Thanakul Petchurai

This certificate is jssued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664




SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
associates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : SP230616
Job No. : VCG66SP0014
Pages 1 20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method ; CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was b ,ASTM E925-02

Condition of this result of callbmtm

: , Due Date
RM-HL 01/11/2024
RM-DL : 02/11/2024
RM-IN2N3N 13877 03/11/2024
RM-0204060810 14204 02/11/2024
- KI-0701- 001 08/04/2024
‘Physical Laboratery (NPL) -
itute of Standards and Technology,NIST.
(Without adjustment)
] :
Material UUC* Reading k
{nm) Factor
278.3. i 2.00
0.16 2,00
RM-HL 0.16 2.00
0.16 2.00
. : 0.16 2.00
740,09 7400 -0.09 0.16 2.00
RM-DL 864.94 865.0 0.06 0.6 2,00

UUCH* = Unit Under Calibration

QF-TS§12-04-4-020664 W



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Joh No. : YCooSP0814
Pages :3of3

Result of calibration : Photometric Accuracy

(Without adjustment)
. . Wavelength _, Nominal  Certified UUC* Reading Error Uncertainty k
Materlal (am) Filter S/N _ ‘Ahsorbance (A) Absorbance (A} (A) = £(A) Factor
20360 ()07 ) 00047 00031 200
. 440.0 ) 0015  0.0032 2.00
2 0.0032 2.00
S g 0.0030 2.00
2 546.1 6061 ‘ 030 2.00
& 0.5073 0.507 2.00
g . 1.0222 1.0244 2.00
g 0.7 0.7237 0.7234 2.00
& 0.5 0.5361 0.5360 2.00
2 6 1.0 0.9753 0.9775 2.00
914 0.7 0.6910 0.6910 2.00
0.5 0.5211 0.5210 2.00
Material "2 ution Certified UUC* Reading  Errer ko
Absorbance (A) Absorbance (A) (A) Factor
2 0.2422 0.2462 2.00
8 0.4866 0.4900 2.00
2 0.7414 0.7390 2.00
2 0.9858 0.9871 2.00
2 1.2442 12480 2.00

UUC* = Uni

Condition of this result of calibrati Viodel Lambda 25 S/N 5015141230

Resolution of Waveiengﬂx

Resolution of Photometric Mode  0.0001A® “Stray Light** UUC* Reading at 220 nm
Parameter Sefting Transimission T{%) Absorbance(A)
Measurement Mode Wavelength, Absorbance ' 00111 3,9564
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS12-04-4-020664 | /%u
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.(-2717-3000-29  FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :

Modei :

Serial No. :

ID. No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

Turbidity Meter

Eutech

CyberScan WLTB1000
201802206

T8 03/61

Used ltem

05 March 2024

06 March 2024
2403-0144WN-1

§.P.S, Consulting Service Co.,Ltd.
7 Phaholyothin 24, Phahoiyothin Road.,
Jompol, Chatuchak, Bangkok 10900

(25 + 2.5) °C

(50 = 20} %

In - house methed : CP-CH11
based on direct measurement by
using Formazin standard solution

Walalak Sirithean

Sa:%

Approved Signatory

( ) Pornthippa Tameyakul

( ) Unnopphol Harachai
{v/) Saithip Meangmal

Issue Date :

06 March 2024

Cert.No.: 24CH285
Page.: 1 of 2

The Uncertainties are for a confidence prebability of approximately 95%.

This certificate may not be reproduced other than in full, except with the prior written

approval of the head of Catibration and Testing Equipment Services,
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o Cert.No.: 24CH285
% Page.: 2of 2
%% ... CORition . of this calibration resulf
: 1. Reference Standard Instruments :
j) This certification is traceable to the International System of unit (Sl unit) through:-
“‘g - Technology Promotion Association (Thailand-Japan).
i
,y/% Instruments Serial No. ID No. Certificate No. Due date
5/« 1) Thermo-Hygrograph 1103328 130EC010 23H13861 13 June 2024
j@' 2) Electronic Balance 14233821 110RC001 23MM405 16 July 2024
2 2. Standard Material : The Formazin suspension has besn prepared gravimetric from
fﬁ Material Manufacturer Lot No. Assay
35 1) Hexamethylenetetramine HIMEDIA 0000493247 99.65%
j 2) Hydrazinium Suifate HIMEDIA 0000522014 99.40%
ﬁf 3. This certificale is valid only to the item calibrated on date and place of calibration.
¥
Jz Callbration result
&
* Performing three - Formazin suspension standard curve by using 0,10,1000 NTU
1;;.}{ Turbidity Meter Serial Number : 201802206
c;‘i.z
eg}“ﬂ’ Standard UUC* Reading Uncertainty of Coverage
% Formazine suspension Measurement Factor
}f (NTU) (NTU) (£NTU) k
%é 20 19.2 0.38 2.00
40 39.4 0.40 2,00
U 100 89.0 0.70 2.00
o
4 400 389 1.5 2.00
9
§ Remark «UUC* = LUnit Under Calibration
j - NTU = Nephelometric Turbidity Units
éf The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
; factor &, providing a tevel of confidence of approximately 95 %.
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Harikul Science Co,Ltd.
694 Soi Ratchadanivet 24, Pracharatbamphen,

l-s_lég ”lég LE’“ Samsaennok, Hualkhwang, Bangkok 10310
Tek 0-2274-2456 Fax: 0-2274-2443
. Email:info@harikul.com www.harikul.com

CERT.No.: HS-V015C , Certificate of Calibration
Calibration Date : 20 Mar 24 Modsl 1 YSI 5000
Submitted by : ASIA LAB @ CONSULTANT CO.,LTD SN : 15B100751

184 Soi Phutthamonthon Sai 2 Soi 12, Probe : YSE 6010

Bangphai, Bangkae, Bangkok 10160 SIN . 22D100097

D NO. D -
Avg Room Temp : 20°C Alr Temp ref © SIN. FBOG5C26
Avg Water Temp : 20 °C ' Barometric ref . S/N. FB065C26
Air Pressure : 760,00 mmHg . Water Temp ref : S/N. 11430
Salinity ; 0 ppt '
‘ Technician : Kittipong M.
Calibration Details
Calibration Point 100% air sat, {status) (status)
(@20 °C. DO = 9.09 mg/)

Measurement 1 (mg#) 9.08 (PASS) - -
Measurement 2 {(mgf) 9.08 (PASS) - -
Measurement 3 {mg/l) 9.08 (PASS) . -
Measurement 4 {mg/) 9.08 (PASS) - -
Measurement 5 (mg/h) 9.08 (PASS) - -
Measurement 6 (mgfl) 9.08 {PASS) “ -
Measurement 7 (mgh) 9.08 (PASS) - -
Measurement 8 (mg/) 9.08 {PASS) - -
Measurement 9 {mg/) 9.08 (PASS) : -
Measurement 10 (mg/l) 9.08 (PASS) - -
Mean Measurement 9.08 mgh - -
fnaccuracy 0.01 mg/l - -

...............................................................................................................

...........................................................

............................................................................................................................................................................

.....................................

Manufacturer Specification

Accuracy = /- 0.02 mgA

1} This certificate is issued based on the result that are found as shown on

dale and place of test only.
2) The calibration procedure followed in accordance wilh Harikut Science Co., Lid.
3) This result shall not be used for advertising purpose.

Technician Signature Laboratory Manager

{Kittipong Masekwong) {Supreecha Sumaritam)
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

214 Bangwack Rd. Bangpai Bangkac Bangkok 10160
Tel.: 0-2865-4647-8 Fax: 0-2865-464% hitp://www.mit.in.th

s P o w
CALIBRATION CERTIFICATE

Certificate No, : L202307315-0001
"Date Issued : 04-Ang-23

Cusfomer : 8.P.S. CONSULTING SERVICE CO.,LTD.”

7 Soi Phaholyothin 24 Phaholyothm Road Jompoi Chatuchak,
Bangkok 10900

Equipment : Block Digestion (Gefh;ard_t, TR)
Manufacturer : Gerhardt

Model CE - .

Serial No, ;4061832

ID No./Tag No. i KI0I43

Date Received 527 Ju1~23 '

Date Calibrated : "02-Aug-23

Calibrated by ¢ Mr. Jame .Khaothong

Calibration Method or Calibration Procedure Used

In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.

This certificate is traceable to national standards, which realize the units of measurement écco:‘ding

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k = 2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

Approved by: 60359? U‘“’\-[:

( Mr. Sarayuth Tochua)

" Page 1 of 2




Certificate No, ; L202307315-0001

Environment : Ambient Temperature : 25+ 2y°C
Retative Humidity : (30 =+ 15)%RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity® Variation®
(°C) (°C) (°C) (°C) (°C) (°C)
380 380 380 0.68 244 424
Ten?;?iirl;rt?:ri:‘(l" ¢) Standard Reading (°C), P-robe No. 20 is Referenff‘é__P_r__ob.e Unz:&gﬁf
No. 1 No. 2 No.3 No.4 =~ No.5
37841 37885 37725 - 37779 - 37829
380 No. 6 No.7 No.8 No.9 . No. 10 1.7
37827 3771 37176 37964 . 37954
No.1l  No.12  Ne.13  No.14  No.1§
378.18 37962 37853  379.15 37898
‘No. 16 Ne.17  No.18 = No.19 No. 20
37050 37898 38028 37860  378.43
Without adjustment L . h

No.l | No6 | No.ll | No.l6
‘No2 | No7 | No.12 | No.i7
No.3 | No.8 | No.13 | No.18 Top view position
No4 | No9 | No.l4 | No.19
No.5 | No.10 | No.15 | No.20

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceabilitly :

The International System of Units (SI) through

MIT Certificate No. L202302323-002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
U837011204, Due 09-Sep-23

Notes ; 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of nteasurement is included temperature stability.

End of Certificate

Page 2 of 2




S.P.S. Consuiting Service Co, Ltd,

7, Soi Phaholyothin 24, Phaholyothin Road , Ladyao, Khet Jatu}ak,BangkoE

PTCS514111103 10F2

KPHENPA

WIPHAN WO-02602325

04-Jan-2024 04-Jul-2024

e . ,)

09370143 Rev.8 January 2018 " o
i PerkinElmer

Scope

The purpose ofthis PM istoensure the continued functionality of the PinAAcle 9007 by inspecting
and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are
reserved. No part of this publication may be reproduced in any form whatsoever or transiated into any
language without the prior, written permission of PerkinEimer, Inc. Copyright ® 2013 PerkinElmer, Inc,

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose,

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document,

PinAAcle 900T Preventive Maintenance (PM) Page 1 of 9




Component List

Parts Lists

B0501695 Fan Filters 1
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A

N3160156 O-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) | N/A

N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 1
N9301714 Replacement Acetylene Filter Cartridge 1
THO01022 Replacement Air Filter Cartridge 1

NO300183

1000 mg/L Copper Standard

AR

26-87CYUY

30-dan-2024

N9300244

GFAAS Mixed Standard

AR

58-142CRY1

30-Oct-2024

N/A

Di Water

250 ml.

AR

AR

N/A

0.5% HNO,

250 ml.

AR

AR

PinAAcle 9007 Preventive Maintenance (PM)
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N101300;— 0.2A Neutral density filter 1 MGO-252
N1013002 1.0A Neutral density fiiter i MG2-358
0:3?\1192?)675(’)229 Electronic Flow Meter 1 N/A
BO5054595 Test lig 1 N/A
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 1-2416--040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 051911-020150

PinAAcle 900T Preventive Maintenance {(PM)

Page 3 of 9@




Procedure Checklist

Use {v" } to check off those steps in the checklist that have been completed.

1. General:

¥} Review the instrument performance with the customer and document any recent
problems,

¥} Inspect the customer log book and make any appropriate PM entries.
#1 Perform general inspection of system for cleanliness.

2. PCInstrument Software:

¥ Irnstrument Software user fites/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean ali fans and filters, Replace filters if necessary

[T Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09521079, if needed.

¥i Clean exterior of the instrument.

3.1 Flame Technigue

4 inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥} Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥l Check the drain system for signs of wear. Replace worn or damaged parts.

4} Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

3.2 THGA Technique

¥1 Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. if the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

4 Inspect the graphite tube and clean the contact cylinders, Replace if necessary.

#1 Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥1 Check furnace open/close function.

] Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

¥] Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥} Check the water level/guality in the recirculation {if applicable). Add distilled water if
necessary.

¥ Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed, Refer to SDB# COSY(Q08.STN

PinAAcle Q00T Preventive Maintenance (PM} Page 4 of 9




¥ Perform Cooling System maintenance if needed per SDB# COSY(005.5TN.

i Check auto sampler operation.

¥1 Perform an auto sampler check vaive test as described in the Service Manual.

{4 Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

7] Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

4. FElectricak:

¥ Inspect PC boards. Clean if necessary.

A Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

¥ Inspect and clean the sample compartment windows, if needed.
¢! Inspect and clean the furnace windows, if needed,

A Inspect and clean the GFTY camera lens, if needed.

7 inspect optics. Clean or replace if necessary,

6. Gasses:

O Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
O Verify that the air filter element is dry. Replace if necessary.

7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Active Passed

Active Passed

Active Passed

Active Passed

Active Passed

Active Passed

PinAAcle 900T Preventive Maintenance (PM) Page S of 9




8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

Passed

1.0186 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absecrption.

8.5 AA-BG Buoseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9




8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength,

Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Not Applicable

04241

Passed

9. After PM Performance tests [THGA]

9.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Passed

102

Passed

9.2 Chromium Baseline Noise

Description: Signal to noise check.

Passed

0.0003

Passed

9.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass toot and

precision from the integrated absorbance values.

Passed

0.61

Passed

PinAAcle S00T Preventive Maintenance (PM)
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9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass toof and
check the Zeeman Ratio.

10. Review:
¥] Review with the customer PM work performed.
¥ Rei,riew with the customer routine maintenance procedures.
¥ Diécuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker,

PinAAcle 900T Preventive Maintenance (PM) Page § of 9




Additional Comments

Atomic Signal (Peak area )

0.1602

0.2940

= 0.544

Review

have been completed.

This PinAAcle 900T Passes ¥) Fails O the preventive maintenance,

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T

Authorized PerkinElmer Representative: = -~ -7

Date:
04-Jan-2024

(DD-MMM-YYYY)

Authorized Customer Representative:

Date:
04-Jan-2024
{DD-MMM-YYYY)

PinAAcle 900T Preventive Maintenance (PM)
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' ) WOQO-02873704/2024

PerkinElmer
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 4, 2024
Recommendation Recertification
Address : 7 Soi Phahoiyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 4, 2025
Jompol Chatuchak, Bangkok 10900 Date Last Certified: January 4, 2024
User Name: K phenpha Viphasthawat Visit Number: 20F 2
Phone: 083-9269252 PerkinEimer Phone: 02-719-6420 ext 204
Email: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MCDEL SERIAL NUMBER SOFTWARE
PinAAcle 900T PTCS14111103 Wiblab V5.1
AS 900
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N9300183 APR 30 2025
GFAAS Mixed standard N9300244 FEB 28 2025
MG0-042 N101-3000
MG2-045 N101-3002

Page 1 of 6

PerkinEimer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer’
For the Better

WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 800T

SERIAL NUMBER PTCS14111103

1. INSTRUMENT CHECKS

A. The Mirror and Lenses Condition

8. Grating Condition

C. Replace or Clean Dust Filter
D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
F. Cleaning the Burner Head

G. Cleaning the Nebulizer

H. Cleaning the Drain System
2. AUTOSAMPLE CHECK
A. Sampling and Arm

B. Sampling & Rinse Pump

C. Sample Position & Clean
3. COOLING SYSTEM CHECKS
A Clean and Change Distill water

B. Themosensor
4, FIAS CHECKS

DATE TESTED

July 4, 2024

Q10 @)
IR AHA

K

AHAAR

K

=

O
Al A

S5l BRI BB BIRIERIEEIRE
> ~ '

A. Pump and 5 Port Valve N/,
B. Chemifold and Tubing N/,
C. Power Supply N/A
D. Flow meter and Gas system N/A
Page 2 of 6

280 Soi Socnvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer
For the Better

WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcie 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE
A. Flame Mode Tests
1. Detector-Linearity with Barium {653.55 nm)
Neutral Density Filter 0.2 ; 0.2042 Abs. + 5% 0.1815 Abs.
Neutral Density Filter 1.0 ; 0.9798 Abs. + 5% 1.0220 Abs,
2. Baseline Noise at 1 Abs with Barium (553.55 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.010 Abs. 0.0016 Abs.
3. AA Baseline with Copper (Cu 324.75 nm)
{at an integration time of 0.5 seconds
and 99 replicates)
8D < 0.001 Abs. 0.0001 Abs.
4. D, Background Compensation (Copper 324.75 nm)
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0079 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD £ 0.005 Abs. 0.0007 Abs.
6. AA-BG Baseline Noise with Arsenic (193.70 nm)
{at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0024 Abs.
Page 3 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
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PerkinEimer’
For the Beffer

WO-02873704/2024

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE

7. Flame Interlock Shutdown
Shutdown correct?

8. Flame Sensitivity with Copper (324.75 nm)
(b mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and Stainless stell nebulizer)

Sensitivity > 0.250 Abs. 0.3118 Abs.
(2 mg/L. Cu Standard a read time of 10 seconds
10 replicates, standard burner and High sensitivity nebulizer)
Sensitivity > 0.250 Abs. NFA Abs.
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PerkinElmer’
For the Betier

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 250 mL/min
External Flow 100 + 10 mL/min 100 mL/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int. Abs 0.0021
SD < 0.005 Int.Abs 0.0004 Int,Abs.

3. Chromium Characteristic Mass{m,) and Precition (357.87 nm)
{measure 5 furnace firing using 20 ul
sample injections of 10 ug/l. Cr standard)
m0 Results <7.0 pg/0.0044A-s 7 paf0.0044A-s
Precision < 2.0% 1.32 %
4. Copper Characteristic Mass{m,) and Zeeman Ratio (324.75 nm)
{measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)

m{ Results < 18.5 pg/0.0044A-s 14.4 pg/0.0044A-s
Zeeman Ratio 0.52 + 0.04 0.559
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PerkinElmer”
For the Better

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 2007

SERIAL NUMBER PTCS14111103 DATE TESTED July 4, 2024

Remarks :
- Neutral Density Filter refer to data sheet

- Zeeman Ratio = Atomic Signal(peak area)

Atomic Signal{peak area)+Backgroung Signal{peak area)

= 0.1481/0.1491+0.1176

0.559

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinEimer's standrd terms and condition of sale,
including warranty terms.

Service Departmey PérkinElmer Ltd.
= o
W Hh WIUNAYN

( Wiphan Promlumda }

Customer Service Engineer:

Service Engineer
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WO-02612424/2024
PerkinEimer”

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : $.P.S5.Consulting Service Co.,Ltd Date Tested: January 4, 2024
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 4, 2024
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July B, 2023

User Name: K.Phenpha Viphasthawat Visit Number: 2of2

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT
IPV Methods

CALIBRATION NUMBER

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

Page 1 of 4
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WO-02612424/2024

PerkinElmer’
MAINTENANCE AND. _TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 4, 2024

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all tarch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
£. Inspect and leak check pneumatics drawers,

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As reqgiured, check and replace all purgefillers.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Fiush out the chiller every year.

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Lid.
280 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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PerkinElmer

MAINTENANCE AND TEST CERTIFICATE MODEL

WO0-02612424/2024

OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : January 4, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm < 0.007 0.00529
Ni 231.604 nm <0.008 0.00672
Ni 341.476 nm <0012 0.00783
Spectral Resolution : VIS La 408.672nm <0.020 0.01588
Ba 455.403 nm =0.025 0.02280
Precision
As 193.656 nm % RSD <1.0 0.92 %
Zn 213.856 nm % RSD <1.0 0.95 %
Mn 257.610 nm % RSD <1.0 0.75 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm % RSD <1.0 0.46 %
Ba 493.408 nm % RSD <1.0 0.37 %
Detection Limits ; Axial Ti  190.080 nm 3(sd) 19.99 ppb
As 193.696 nm 3(sd) 26.66 ppb
Pb 220.353 nm 3(sd) 1.81 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 38.21 ppb
Zn 213.856 nm 3(sd) 248 ppb
Mn 257.610 nm 3(sd) 0.59 pph
La 379.478 nm 3(sd) 5,52 ppb
Ba 455.403 nm 3(sd) 013 pph
Ba 493.408 nm 3(sd) 1.08 opb
BEC : Axlal (IB X 500)/(1S-IB) Cd 226.502 nm < 150 ppb 141,47
BEC : Radial (B X 1000y(1S-1IB) Mn 257.610 nm <45 ppb 29.04
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>

PerkinElmer*
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 4, 2024
Remarks :

Commissioning follow as commissioning performance sheets,

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:I does not meat

the PerkinElmer Specifications listed on this cerificate,

This cerlificate does not modify PerkinElmer's standard terms and condition of sale,
including warrantly terms.

Service Departme erkinElmer Ltd.

Authorized Representative: 6%710 / waé) ﬂ/)

{ Mr. Wiphan Promlumda )

Service Engineer
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PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer: 8.P.8.Consulfing Service Co.,Ltd Date Tested: July 4, 2024
Recommendation Recertification

7 Sol Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 4, 2025
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 4, 2024

Visit Number: 1of2

Address :

User Name: K.Phenpha Viphasthawat

TESTED EQUIPMENT
1PV Methods

CALIBRATION NUMBER

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV Q77C7042401

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Muitielement Standard N0B9-1579 December 30, 2024
Wavecal Solution N058-2152 September 30, 2024

VIS Wavecal solution N930-2946 January 30, 2025
Instrument Cal. STD4 N830-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3
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PerkinElmer”

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

WO-02612424/2024

SERIAL NUMBER

077C7042401

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

DATE TESTED

B. Inspect and replace as necessary, all torch components including the RF coil,

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

F. Clean the exierior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgefilters.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

B. Flush out the chilter every year.

4, PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.

July 4, 2024
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PerkinElmer Scientific (Thailand) Co., Ltd.
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PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 4, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm < 0.007 0.00550
Ni 231.604 nm <0.008 0.00714
Ni 341.476 nm =0.012 0.00790
Spectral Resolution : VIS La 408.672 nm <0.020 0.01655
Ba 455.403 nm <0.025 0.02391
Precision
As 193.856 nm % RSD <1.0 0.72 %
Zn 213.856 nm % RSD <1.0 0.66 %
Mnn 257.610 nm % RSD <1.0 0.30 %
La 379.478 nm % RSD <1.0 0.98 %
Ba 455.403 nm % RSD <1.0 0.95 %
Ba 493.408 nm % RSD <1.0 0.78 %
Detection Limits : Axial T 190.080 nm 3(sd) 6.22 ppb
As 193.696 nm 3(sd) 6.44 ppb
Pb 220.353nm 3(sd) 2.06 ppb
Detection Limits ; Radial As 193.696 nm 3(sd) 78.26 ppb
Zn 213.856 nm 3(sd) 2.07 ppb
Mn 257.610 nm 3(sd) 0.52 ppb
La 379.478 nm 3(sd) 263 ppb
Ba 455.403 nm 3(sd) 0.08 ppb
Ba 493,408 nm 3(sd) 0.75 ppb
BEC : Axial (1B X 500)/(1S-1B) Cd 226.502 nm <150 ppb 64.72
BEC : Radial (iB X 1000)/(iS-1B) Mn 257.610 nm <45 ppb 15.04
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PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 4, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:I does not meet

the PerkinElmer Specifications listed on this cerlificate.

This cerlificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Depart erkin Elme} Ltd.
WIS HA D)o

{ W|phan Promlumda )

Authorized Representative:

Service Engineer
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Customer

Equipment

Manufacturer
Model

Serial No.

ID No./Tag No.
Date Received
Date Calibrated

Calibrated by

CALIBRATION CERTIFICATE

Certificate No. : S2023090437-0003
Date Issued : 28-Sep-23

"+ 8.P.S. CONSULTING SERVICE CO., LTD..

7 Soi Phaholyothin 24 Phaolyothin Road., Jompol, Chatuchak,
Bangkok 10900 -

+ Incubator

" : BINDER
: BDII5
2 12-16967
: IN05/56
: 22:Sep-23
: 22-Sep-23

: Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

Standard method ; CP-05 TLAS G-20,

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k =2, providing a level confidence approximately 95 petcent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited,

Approved by: 6030? U‘(’l’\—t

Page | of 2
( Mr. Sarayuth Tochua)




Certificate No. :

Eavironment :

$2023090437-0003

Ambient Temperature ;

Start record 24.3 °C,

Stop record 24.5 °C

Relative Humidity : Start record 54.8 %RH, Stop record 54.6 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature stabilityl Unifonnityz Vatiation®
(°C) (°C). (°C) (°C) °C) (*C)
35 350 35,0 0.08 0.17 0.31
41.5 41.5 41.5 0.04 0.18 0.25
Withowt adjustment
Calibration STD STD STD STD STD STD STD STD STD  Uncertainty’
Temperature  No. | No. 2 No, 3 No. 4 No. 5 No. 6 No, 7 No. 8 No. 9
(°C) {*C) o) o (°C) ) 8] (°C) ) (°C) $°C
35 34.83 34.85 34.97 34.832 34.84 3495 34.90 34.80 34.93 0.23
41.5 41.36 41.38 41.46 41.32 41.28 4148 . 41.40 41.33 41.44 0.23
“Pass / Fail
Calibration MPE * with Guard Ban d
Temperature No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No.9
(°C) (+°C) e °C) . °0) (*C) (°C) (G (°C) (*O (°C)
35.00 0.5 Pass Pass Pass Pass Pass Pass Pass Pass Pass
41.50 0.5 Pass Pass Pass Pass Pass Pass Pass Pass Pass
Pass = lerror] + Iuncerthintﬂ <= |MPE]
Fail = ferror} + Juncertainty} > [MPE)
Nete : Probe No. 9 is Reference Probe
Setting Air Fresh No. 0 g F <
) 4
3
S OTRRRI JURU e
7. - a

Condition As-Received : Used Tiem

The measurment results and statements of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceability :

The international System of Units (S1) through

MIT Certificate No. L202306247-001 for Data Acquisition STD-286 Module 1 Serial No. MY44022 139, Due 24-Dec-23

Notes : L. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of mensured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Overal] variation is the difference of maximum and minimum measured tenperatures throughout observation time,

4. The uncertainty of measurement is included temperature stabitity,

3. The temperature uniformity, stabifity, overall variation and indicating temperature is applicable to all air or gas filled terperature

comtrolled enclosures at atmospheric pressure.

End of Certificate
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